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ymmw&mrcao <o , mibm^©! 

^«J± t ft ^SEEtfSio T 1,73:0 7 * 777 y F /4 
X©*©«H© 2 -Q^y^'J y7LT, *v>wm& 

ctick >3 /^x^s-rs/^x^^y-b7^ix.fc io 
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S©^ U-fey F«{u©SSAS^o S/c, F7777 
?M3W?S5®T. ?iKf^lStB*2 b^5»©ffi 
Aftift^o F777'7^M4 fe^7t*oT*3 

*A ^©/c46SAT 1 t«»c:«( 9 gf^tlTV^7* 
F-^^-FPD 71 t li 7' JlTV^„B*2 

bit, c ? it ym^mttmn^, §5><fcDT©-r 

AT©tf©B*©tf«^f^ffi?tl^SAf#oTV^„ 
[0 0 2 1 ] lU7 t-AT©B*©ff^^f^ffi? 

a, a mm j ji mmmm-D t , ±mm<D 



#^ 2002-64751 



s 0 Ksawrs^ h7^^^M4tt*7ta 
[0022] S^t i ©gMc p x l a, nyfytc 

e £ h^yS>'X^M2©^r-M?MC amp A b^y 

ax?m i ©ksc^mc rstt mmmmc f 

TS A AV = Q/C p x 1 rctf©«fi[«)WT 1 

AT l ©HfutA f|#lEiIM(i; (Vdd-Vthrs 
t) f|#l«a (Vdd-Vthrs 

t+AV) fc&S 0 

[0 0 2 3] £®fgT*#©$a»7t S A CDS 
m 5 *Wtff ^Kia^ff 5 o ffi©iT ©Mffl£ LTt/> 
SPI, ?I@LT^S®g2 bti*#«?T 1 fcgffifc* 

cDS0g§5aa@LT^sa^2 b©$aa£p ff i#}t 

l/fe«fc5fc, X^yfSK S2£fflAA 2 a 

fcSft?C 1 b<Dm&*V7 7Uyzmm reftt 
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y^^SSo d©/c#K X^7-f S 4^M^T*7t-r 

st, *(ot%m.c\c&?Tcm : ?mt, fflsa-^t 

n <fc 0 /c D ^ft^o/c 5 -TS C £ tftS 0 C©/^ 
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[0 0 3 4] — ^ 09©IBj£©$*©CMOS^- 

y^y^-?««ffl{t;LT^< iy h^y^^oS^H 

for, kTc/^ xmmz 
mmm9 mmm^\ c m 9 mmit, 

7 KS'* 7 < > n-'J y^y^ 7 jt-Wl 

[0 0 3 5] H 9 ©il-Jn- U y y*y -\> 7 ^-SifTO 
ETRUSfcffSo £f\ hyyy7?M4, M3tt* 
7t«„ CCD 2; IN ^Jff^ISC 2 bti!©jBS2 bfr 

p d icm^xmnxfem^mmi^n, 7*v $4* 

-KPD£*f?ftfPi£nSo S/c, CDS msg 5 

[0 0 3 6] ^t,aiLTl^ff©«M*^SSo h 
yyy'X^Ml WVL, S?T 1 (Vd d-V t h 
r s t) fc>;-fey hSftSo hyyyx^Mi 

&*7sns.*& v r\ hyyy'7?M3^yt2n 
h^yy'x^M4a^7©sSTS5o 
ctucjcD. lm^zy h^titct^m (v 

d d-V t h r s t-V t h amp) mmWMlC^tS 
Zn% 0 CDS|nIlS5tfc'^Ta, X^7f"Sl&t5S 
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2£ffliy nyfytC 2K (Vdd-Vthrst- 
Vthamp-Vref) ©*{uM£ffi#T3o 
[0 0 3 7] X^7-f S 2«?*7J:«o It 
^~Cs b9yis7,$M4%tyttZ> 0 Lnti!)> 7 

* h k p d nwffift h ?y vx *m 4 © f y^ 
y, v-x^slts? t i t^tiEfro t i 
icpxiB, nyfy^ce^ hyyy'x^M2© 
f-h§icampt, hyyy'x^MicragMc 
rstt smmmnmc f 7* 

-\ i PV(Dl%mm*Qtt&t, AV = Q/Cpx 1 

mcomtLmtifc^mi i ties a „ c©s?t i 
commit hyyyx^iv^T^s^ty tyv&zv 

yyyx^M3^-fflLT, (Vdd-Vthrst-V 
t hamp+AV) tL-CymWz&tl2ft%o 
[0 0 3 8] CtltcfcD, 4fft?C2 b©«ffi©gftli 
(Vdd-Vthrst-Vt h amp+AV) - (V 
d d-V t h r s t -V t h amp) =+AVtft§^ 
5, ^ntitPL/cllfiV r e f + {AV • C 1/ (C 

i + c 2) ) i btin^o c^tfu^wy 
7hyy~x^4^\tb7j^ri§o vyyyxzu 

[0 0 3 9] CCi^t-rSfc, 'J-fey MilBLfrfr 
t)"f, ^CU-b7 Mift©^^ff^5^7 7^y7y 

hv-fx^s-rso-p, kTcy^Xfe^£i?t«c 

iSH:, 7^-;VFy^7 2-ifr{Wc&£^5<fcDfc, 
Jtto^av^n-'j y ^y 1 7 ^-i&ffefflv^ns e: 

[0 0 4 0] CCfcSfc, 08S:tf09©^-fn©ti£* 
©0ftS«!g«T' fc> 7 1 h K P D 

7* h?V^-FPD£, 3ffl©hyyy'7^Ml~M 

fgg^M*t^oT^T, SjS±^fttyy7;l/-e^« 
^ -5 #fi^fe S ixffi, ^©IgU L T 7 >r K y * 
7 ^-^fgS.tf 1 k T c /^x^y-t^m^nfret 

[0 0 4 1 ] S/c, H9 t^L/c 1 M<D7t h^^ft— 
FPDt, 4fi©hyyy'75Ml ~M4 lflcrn 
yTy^Ce^6S:S®*«©@f*SlflS«T;-a, 7 
Fy-^ 7 *-«tE£<fc D ^Wtfio/cflihffl^ 

:im«ft 7 >r F y -v 7 ? -ffitg t k 

t c 7 4 x* v y^mm<D z-zzfr-xL tpm? t 

[0042] *^tt«±©^fc**a*n^t>©-e, 
7^-;i/ Fy-^ k t c/JX*vy&m 
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[0043] s/c, ifmmmmii, 7*y?j* 

[0 0 4 4] 

f&t&Tclb, 7 * F 94 *~ F h , 7 * F 7V *- K# 

t , mm v * 7 f t % tern y * 7 f ffl f 5 y 7x 
7iy gMP©iif^M^ai^-r^ffi*#®t^fi^ 

SBii£ s > r^vFy7Xtt£X&-#7£7Vyttfc 10 

t$«a^ nrts d , bh^ e> ©ft mi± t mns& 

fk-o X W<C 7 7 997 y F 7 ^ XfiD^OttlB© 2 o 
£777°y y7LT, ^©M£JIX£ Chick*) 74%% 

mtz/jx^^y^ym^fcmmimwicis^ 
x, a^^tio^T, 7* w#-K£^&gB0HK 

7 7 1 F 7V *- F © H }c lift 1 ©SMfsSffl F 7 7 
7'7 7 3 7t77" t S&iSfiD HfcttS 2 ©*#$££ 
fflF^yy'XT^Wfti^ U-b7 FfflF7y7'X 
7fc££gJ»)y-t7 Ffc ff^SoTt/^t/V^ 20 

7 7777 y Y7^x<o^conmm^mm bx 

©*#f^fflF7y7X?£lbT^»\$aiU ^ 

vwr^tatiu 7 << x^y^ic^x^mm 

LXSWcrty 7 7? 77Y74 X©*©S{i £ 
*t-TS#!figi:Lfcfe©T**So 30 

[0045] cammxn, ±mm(D7* f77*-f 

T^t^flg«LTf#5n/ci|#*nyr77-tS« 

7 Fffl Y7y"J77im^fi^mm{^^xm(D%. 

o TV* 7 7 77 7 7 F 7 X©*©S{u£ 7 7 X 

^^7-t7-\iffiLTfi^^T^e», uy^ymm 

bX74%^-^y^9^1lt^Chlck*), 74%* 
^y^7lcfs^X7tY7-(t~Y(DftnS.mick^X 

^rcmintWLTcmmmm *)&tch ®x 40 
[0 0 4 6] s/c, ±ib©sw&»Wc^ 

B«<7 7* F 7V*- Ffcgt?2n/cJ§ 1 ©II 
#$slffl F 7 7 7 X 7 £ , g»c Wt%. tlfcW, 2 ©« 

mmm f 7 y 7x7 1 , m 1 2 ©s^est^ f 

777X7©r B 1t8fiLT^t5»tl, ^©«Tt7* F 

77*- Kfr5©*ffi£*arrsMo s 7- f tm 

If, U-t7 FfflF777'X7tJ:DgM^U-t7 Ft 
tmu mvm-oX^r^Ay 7 77 7 y F 7 7 X© 

^(Dmmmts^mxBiti lx 7 4 7 y-t? 7 50 
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t/cfi, 7 1 1- ? f 7- 1- 7 Vl7 g& lh 1 (vmmm 

M F 7 y 7 X 7 £fi L T^BSlRlfff £ M 0 S 7- F © * 
TtK^LTt»LT&!^c«#£f|2 ©H#$» F 

7 y y x 7*a bT^ftaKKs u ^©isngMPt? 

^Ufefffea*ffi*tH*#aTf 777^-^ 7 -t 7-\ffi* 
U 77X^-^y-t7t*5^T^i6ffi#LT*5^/c/^7 
77777 F77X©*©1|{7t©M^ljXoT, ^© 
M^«©ff^i: LX® D ffl-rMiJ^^frsSfigi: 

[0 0 4 7] ^H*©7* F7V*-F 

xwrncym^mLxmnrcnmuo s 7- f*t 
u u-fe7 FfflF7yy'x7&t5ffi*#ig^ijf^^T 

(f T t/^t/ v < 7 7 77 7 y F 7 -i X©»©*fu 
13 b X74%^^y^7 mm #X ft 
6, MO S7- F©*T}cia$n/c«^c^jSL/cff 
' /7 M$7f 7 b ( 1 7 J I^P^7M L T 7 7 X7-V y 7 7'\| 1 1 
^j-rSCfctiD, 77X^-v7-b7tl3^T7*F7 

7 *- f ©ft^ggi t iotsc fcmmawi b rem 
mtummmchifx^o 

[0 0 4 8] CCX\ 7th7^t-Vh^l<Dmn 
xffl F 7 7 7X 7©m*t7 m<r> 7^5 XTeM 

yf-yyztu *y$K7* F7^*-F&y-fe7 Ft 

^2©U-b7 FfflF7yyx7^gftt«Ci:tj: 
0, ffit©2^y7T7* F^*-F©U-b7 F^ 

[0049] ate m<Dm%ms,t&rdb, mm 

tt, 7 * F 77 *— Ft> 7 * F 7V *- F t gjji* n 
/c^l©'J-b7 FfflF777X7i7 7*F7V*-F 

mmmbxmtitcmmmmitmmtmm 

%$h, tW^'Jt7 F-Wcfe©^2©y-f?7 FfflF 
fc*l^.SBH^ F U 7X«txa-^S7 

-t y« t taga^j? nr^ d , mm& s ©ft ^«j± t ft 

WEffHo TV^W^7 7 777 y F 77 X©*©« 
HBO 2^^777°U 77LT, ^MmZChlCk <9 

7 4 x*m&% 7jx*^yii7%mrc m^mm 

WXh-oX, mMfolc, 7th 7V *~ FRXffB 1 © u 
Fffl F7y7X7tg^ti/cH 1 ©Iffslffl F 
7y7X7 fti^#®t-S*W^?tl/c|l2 ©«# 

eiffl f 7 y y'x 7 h , n 2 ©«#$E}Mffl f 7 y y'x 7 
&tfffl^#s«nwr^ti/cn 2 © u -t 7 Fffl f 
7 y y x 7 1 , 11 1 Rxffg 2 (DnmmfB f 7 y yx 7 

(DffllzWiT&bXmiZft, ^©*Tt7* F7V*- F 

frt><Dnmwmtz>Mo s 7- f £ £#Bis© 
nt^t, % 1 © u -b 7 f e f 7 y y'x 7 1 <fc d 7 * f 

7V*- F£ U b 7 F L/ctIt7 Hl©y-t7FfflF7 
yy'77^*7i:L, ^o, M0S7-F©*T©*r 
y y t ;F^H*Bt h S/>Bt© ^PbI© y^;F t is£ f « /c 
i6©® 1 ©«j±£m 0 s 7- F t EPiin l t \ ^ «i^'H 
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\ mmmfBhyyzJxzztytLT, i§i©y-F 
7 7 * f ¥vm^m^nrcnm 

MOSf- F©*Tfc$KlLT»*#Tfre>iI 1 ©« 
F 7yy'7^*7 £ U Wig 1 ©y -fr 7 F 
Mh7^X^fcJ;D7* F^7*-F£y-fr7 FLfc 
tit, Hi ©y-ty FfflF7yy7^£*7tU 

D *t ^ WWc^t 3 /ci6©H 2 ©«E£M 0 S 

- F icmabxh^irnvw i h 7 y7x 

®l©5'*y*Ht|H,fcDt>®^2 10 

©y-^ 7 7* h KT)tTOi?nfe 
i ©«#fKjlffl Y7yV*z**yt?%fm$mM 

[0 0 5 0] HaMmTii, 

F^7*-FTft*g$L7cTOc, ®/v£ 
©£2 ©S'* y *-W?7* F ?V FT?ftiM 

[0 0 5 1 ] 20 

ff©fl l ©Hffi©ffMI© l Bil@S§©llffi0g§0£* 

•r. imer^ ®8, m tm-mf&mfc&m-fmz 
^ltss, 0 1 t^-rn i ©nffi©mim a*2 

c £09 ©Bit 2 b£Jfc^TM0S5MJ?a&lh5:/$? 

7* (fed txyTyy-zzn^ni-omau i 

7*W*-F\ 5h777'X^, 24^y*#l$ 

*-FPD©NSS»s, h7^7^M5©KW 30 
X 7-7, h77^M6CFW7 
LTU-t7 FfflF7y77^M 1 ©7-7£ h7y77 

2 ©y- f t^n^ngn* t i -eg^s 

[0 0 5 2] F 7y77^ M 5 <hM 6 ©4±SgM 
nyfy+fC e x^LTgtKIW^o H 
fc, S7T 1 Snyf^C e^LTgtt^tlT^ 

St, F7y77^M2©y-7y;ffi77fflh7yy 

7-7^LTCDS[lIg§5 fct 

ffiGKznztiWffizn-c^z.i&is, ayfvtce 40 
x aw*, a' p aissffitft -d tc n mm-cmf&tz. s 

7c, nyf^C e iS? T 1 ©§MC pxltff7 
y77^M2©^-FgMC amp, F7y77^Ml 

mmmc r s t, e@s©??i§mc f ©-^tf-et^ 
&^§£hu io§Mcp 
x 1 a, nyfytc e fc«tWMUfe«^f*«ffifcS 

[0053] cmmmmmmmc-o^rtm 

t4cLf\ BH2 cte;Blt^©:B±fi\ STfftfa 
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Tc, g-F7y77^M 1 , M3, M 5%X$M 6 ©X7 7 
^ y 71« L&^ffl$HH8&fr 5. ©ft ^ tS-cJt ff 
fc>ns, 

[0054] miWJ^Mwm&^&tb'c, e©a 
^5 fctsfrs&ft*. c©«sim F^yyx^M 

1, M6tt*7tffeD, S7 T 1 a«Wc??^7t«^ 
fcSSo S7T 1 t«M0©7^77FT\ 7* 
-KPDjWfcTOftU h^y77^M5, M6£SL 

TKsssnTtfeWKf^ossa^T^s. F7yy 

[0 0 5 5] -73, F^yy7^M5fc*7tftoT*5 

d , 7 * f 7V f p d immimfr e> #sts n/t 
m^im^tia nmmhTh^o %tc, 3 
yfyt cextto TcWite, f 7 y 7'7 £ m 6 £l 

UT«S?T 1 fc(3gSftt:6»K nyf^C exlctt 

[0 0 5 6] COi^attlB-p, B*2 cttCDSIHIS 

co B^fr 1 ©ft ^§!& ffi L ^117 f § £ x F 7 y y 

fSfc, 7*F^7^-FPDtt»$tlT^7c*#Q 
a^B^T^Bft, Wfft© F7y^X*M5£SL 

T^n^ticayry^c e xtfisssns. ccig 

7* F?W^-FPD<DTO»<&D, U-byh 
n, Bff7^^^ FP D«)t*g^LT*#©S 
[0 0 5 7]^©^, B*2 cttCDSIHK5*«fi!l©ff 
^2 c©$aa^*Si:, B*2 cttKT 1 ©U-try 
/N-f y^;F©{f^ F7y77^M 1 ©y- F*StER 

to^n, Mi^ytt4 c©u^, F^yyx^M 

3, M6IM7©SS^„ ^©iSH, S7T1©« 
futt (Vdd-Vthrst) tft^ 0 CCV, V d d 
SfiliE V t h r s t F7y77^M 1 ©Ltt/^ 

[0 0 5 8] ^©ft, F^yyX^M 1 ©^- F«ft^\ 

©ff^^D-y-s;Ft&D, Mi*«*7i:«nao en 
d , S7t 1 liiiftswciitg d , y -t 7 

M&ftffroTTSo *S?T l tttkTC/^X 

JEK^V k t c ^S^©T\ S7T 1 ©tfu^ (V d d - 
V t h r s t+Vk t c) tr^ 0 Vk t cafMSfS 

<k 0 I^Stf t S e: i ^ e, ^ t -r « Tc tb f <: 1 1 1 
s. 

[0 0 5 9] -73, CDS01SS5^feB^2 c ©ff^© 
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S2£SU> «&?C2a, CI b^STOfuVr e ft 

L%^»?05Sfr5»/W ^intense: 

DS?C 2 Mc« (Vdd-Vthrst+Vktc- 
Vthamp) CffitftHjlJn?. CCT, Vtha 
m p Mflffl h 7 * M 2 © L t l/MB*EET?&So 
£©£S^ nyfyfC 2 tea (Vdd-Vthrst 
+ Vk t c-V t h amp-V r e f) ©SftMtffrfr 

[0 0 6 0] CD S[Ugg5kiX^yf-S 2£ffi£ 
#7£U SAC 2 a ( = SAC 1 b) ^«Mt 

a Lft^MffliHi^e)^^ y^;y©ff mtouiaz ns c 

&£ftT^fcS#Q^F7yyx2M6£SLT^?T 

7t?n?„ ccis^ nyfy^cextiittft 
<&?y u-fey hsn^ttngtaso 

[0 0 6 1 ] 1 t««#Qfc«kS»ffigfk 

tf£U3,Sft?T 1 ©§MC p x 1 a, nyfy^ce 
©§Miy h7yv ? X^M2©7 i -h§MC amp 
h^y^X^M 1 ©ffifCgflC rstt 
MC f fcfrSa-stVSff, Ctfc^ffiQffAStfcfc 
«fct». AV = Q/Cpx 1 ®«^fc#&£'rS. flte 
^4S?Tl©«ffili, (Vdd-Vthrst+Vk 
t c+AV) 

[0 0 6 2] Jffi?T 1 fcfcffiSfcffjESfc, Wi 
yyx£M2£<j;37-X7*n7[IIg§£<j;D^ifi§£ 

ft, Mt^yttifitss hyyyx?M3£3LT?ijft 

«S?C2bfiD*ffitt, (Vdd-Vthrst+V 
k t c-V t h amp+AV) fc&3„ SAC 
2bfcAC/c«{uM^ (Vdd-Vthrst+V 
k t c-V t h amp+AV) - (Vdd-Vthrs 
t+Vktc-Vth amp) =AWX\ It Y?4* 
— HP D ©)Mgg|fc £ ^«#M Q £ J; S J$fi<Dfr<D% 
mhti&VXtobt, kTCy + X©f^«fete^ 0 
[0 0 6 3] £©S?C 2 bOlfugfttjSUT, 
Wl^/ctltS^S+CZ a (=SAC 1 b) H\ 
nyfy+fc K C 2 tf*^J£Ofttf ofcJ£0!l#V r e 
f + {AV • C 1 / (C 1 +C 2) } ©«flrgfcff£i; 

s.Wts x^y^s i %?$^x*7tu ^yfy 
ac i t±fa©*^{fess«!®igs*^'rSo j e 

ffi*^M< H^tftwj<¥y7 h yyx 

^ckDx^y^s 3*^yi:*n, avfytc i t 

MA*ftTVAcHf|2 c©IM«^7fS 3*3 
LTHfgfiAtLTfflA2ft£.tt^-A ^-yfS3 
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[0 0 6 4] ±!B©^ffi©^©f]ff©!«- 

?T 1 © h 7 y AX £M 1 K «fc « y -fe y h a, AtB©§£ 
WA«AT 1 ©U-fey h«{A£fflAA £*MfcAoT 

cfttpi^ns &©-?«& a M0©ff^ffi 
tim-i-a? e» , ^©ff ^ffl AIM i?© h <: a? i 0 
ff*fcf<fci\0!l*{& M0©fi^fflAAfto/cii1Ifc h 
yyyx^M 1 stytu Ho^tSAT 1 ©y-ty 

[0 0 6 5] £fc, nyfytCexOVt'yfit ± 

!B©§WA-a c e x ©t«ii#£^fc$K!t £ at 
ft&z.corctb, hyyAx^Ms^Aytr, 7t 

h ?A K P D A 6 a yfyt C e x fcS^fslt 

stfffc, -ShyyAx^Mi&A'Me^AyLT, 3 

yr y-9" C e x ^MTOfc U -t y h "T SSlftfcfT o £ 5 

[0 0 6 6] CCfcSfc, #^SIi0J#Bfc<fcft{& CD 
S 0g§ 5 foX7 * h 94 1- K P D ©TOESSfc: <fc Sfl 
^tf^S/^y^^yy hV^X^SS (Vd d-V t 
hrst-Vthamp + Vktc) ^^tlXs 7 
* h 94 1- F P D ©JtTORt J; o T4C/-«#M 

q icttw Lfcnmit^ aw mwimmmm c 2 

btffiDtH^SO"?, kTCy-fX©^^yb;«^ 

[0067] itc, nw^nmnm^yry^c 

e xMrrSCfctWCifeSo Mt C©H)l©ff^ 
HB-Ptt, 7 * h ^ HP D £#i?^®fK© 7 * h ^ 

mnmc^MiTii\jjtz,&?>icLT^z,tcib, 7^ 
py-v y z-mm , mx^ mvm\x-mm 

[0 0 6 8] tC5"c\ B*©ffi»^PSStlTV^© 

t, b c 7yy^9<DmifvEfvmbr^< t, 

tJtSUT7* h^V^-F©ffi»^«oT^< atft 
So 7*h?V^-FTmtSll#«Q^> 

^©SjSTa, ±!H©7* h ^V*- F©ffi»©ffiT« 

[0069] tft^-s, cmmmmmxii, s^t 1 

©«{u©g(fcAV«AV = Q/C p x 1 X°mt>tl%ft 
^ C p x 1 £/Jn£ < f3 «#l|J±g^*^a < t 
SCfc*^tS 0 fot, 7*h^V*-F©ffi»^A 
5<&o/c*iJfJ/c^Cpx lW<tSfc, ISA 
gt&S. ?5»ty gMCpx l^/>^<ttiaY«(S 
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[0 0 7 0] cntftU H8^H9fc^Lfc$*©#§ 

JESTfH:, (3) S&tf (4) S^S^-Scfc^t^M 

cpx i^/jN$<-r«t> kTc/^x^t<asfe 
fl&fnfttcpx lfc/jv^i^tta-etaiA, t 

t k t c y-rxcD^s^^tnrfigtasfe 

36, C p x 1 £/Jn£ < 7* h KOffiMt 
[0 0 7 1 ] ^iclzcUfficlito^T 

ffJO^StnTfil-pSSo ^CC, £©®2©|| 

[0 0 7 2] 02 SftgfiSB©^ 2 © 

Hffi©ffMI© 1 Bfg^©tffi@S§0£*t. ^H*, 0 
l fc^HS$a5#fcH;^H3#£ftUT&S. c©H2 
©Hffi©ffMlT«;, Hi ©nyfy^C e x©f«3 5 

H2fc^f .fcSfc, M0S©y-hMc c d£r-7 
yy'X?M5i:M6fcgjfiLTfBHU MOS^-bM 

c c d(Dyimmum^m^mM2 d%m>% 
&mmm%, cm^^ryy^ntmmmff) 
m?m 3 mt 0 0 1 1 c e aura 
©{«!*©-?, te-rscfc^afii-pss. 

[0 0 7 3] *Hffi©MI©SlfttO^TH2S. 
»I3^»« 0 443, BSIR2 dti. @ft£§& 
B©Ji±fi\ gW?&v\ if<:*^H©fT©feS5<l© 
llf$^tt?„ iOT^^iM©ffifMi: LT, 
c ©Big 2 d 5 ©M0©ff ffJ7W& o /c«> 0 T* 

[0 0 7 4] L.(DimV&, F7>^MK M6& 

*7xm, S^t 1 aii^t??^/c«Mt^^ 0 s 

? T 1 t ^MS©^ 7 7 * h ?V F P D 
ftSg&U r-^yy'77M5, Meed, M6&SL 

ximznx^tcnm^vzzm-DX^z,, v^yv 

7^M3fe*7tftoTfc'D, C©Bii2 dfr^Jft^ 
S^cffi^aft^o -73, Vyyiy^M5i,t7trs 
o T*5 D , 7 * h *V K P D 6 
?tx/c«i^H3 (A) ©J;5fi:)tTOR*ffv\ 03 
(B) <D£5lcmffi*W&LT^Zo Mccdfe 

tv^t^xm, mmmz-znr^viMx, 

[0 0 7 5] emk^tstmx, BH2 dttCDSIHK 

frZififeoftffl&WMtZt., H3 (C) (Dk^lt-Yy 
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yy'77M5, MOS^-hMc c d^B*2 d^fe 

ft® h^yv-'X^M 5 £fflLT W?ft©M0 S h 
Mc c dCSn^^fafcS^JftSo £©£SH, 7* h 
^*-KPD®»ffiB;iKft!K UfcyhSft*,, 
[0 0 7 6] H3 (D) fc*t«fc5 

fc, r-^yy77M5«*7i:2ft, TOit^TMO 
Sf-hMcc d©«Tt$Ki2ft£o i?tf7* h-TV 

73, Mc c dl<±*y<D£mc%:-z>Xt3t), ?-h<D~F\C 

wffizunbm&o mM2 ductDx^mmx, c 

D S 0S§ 5 AHtotf ©Bit WILTi^PbI f«LH 

[0 0 7 7] a@LTl^B*2 dCjW® 

SO, L T t ^ «@8&fr 5 ©/ W ^ 

>tt2o C©Bf, h^yv-'X^MS, M6tt*7©S 
S"PSSo ^©ISl, 1 ©*ffitt (Vd d-V t 

hrst) iiaSo lcT*, V d d «S?M1±, V t h 

rs uih^y^x^MicLfHiMffi'e&So 
[0078]^©^, h^yyx^Mi ©^-F*S^\ 
©ff^D-y^;l/taD, M 1 W7i?Mo 21 n 

it^V k t c ^HS©T\ 4f&?T 1 ©*fu« (V d d - 
Vthrst+Vktc) tftl, 
[0 0 7 9] -73, C D S0g§5-£fcBit2 d©ff^M 
a^tS/c46©¥l^ff^o t*^^, XfyfSK 
S 2£miy S?C 2 a, C 1 bSllfiV reft 
T S o C OttlB"? h 7 y * M 3 © h *S^\0^ 
L&i^MililBSfrS/vf y^;l/©ff^^ERta?ti^c t 
tcfcD, M3^*yfc?tl^/ci6, Mf^ffim 
f 7S?C2bta (Vdd-Vt h r s t+Vk t c- 
V t h amp) 0)nm % tfitl2tiZ,o V t h a 

m P izmm v =7 y yx 2 u 2 © l t v Misffi-e&s „ 

C©IS^, 3yf7^C2tH (Vdd-Vt hrst 
+ Vk t c-V t h amp-V r e f) ©SftMtffrfr 

[0 0 8 0] ^t CDSIHK5ttX^yf-S2*Blt 

*7i:L, s?c2a ■ ;;,;/( 1 i» ■ ^^\J\m- 
t&o czx\ yyyy^uQif^nf-vwm^n 

tick<o, S3 (e) icTf.t ^ ^icu 6 t>^yt^n 

?.,-73, MOS^-hMc c dtan-y^s;l/©ff^ 

^Mn-rst, Mc c d*TtSo/c«#Q^h^yy 

X£M6£fflLTS?T l^fe^tl^o «#$e^T 
fih^yy'75M6a*7t?tl, H3 (F) IC^ti. 
t^T©WS?T 1 t$EjM?tl^o 
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[0 0 8 1 ] uCigH, SAT 1 K&mffiQK&ZntiL 

gffc^AC A SA T l (AgMc p x l a, nyfy? 

Ce<A§MA h^yAX5M2©A-h§MC amp 
A F5AAX2M1 VffimmC rstfc, B38©?? 

ttcfcD, AV = Q/Cpx lCSMfttlW^, 
f^t, SAT 1 ©S&iA (Vdd-Vt h r s t + 

Vk t c+AV) 

[0082] sa t i t h 7 

y Ax * m 2 k: i « y-x 7 * a 7 <fc o if ins io 

A, MtAylAtlt^ h^yAX?M3AlLT?iJ{f 
^•fflAik •oSDSAC 2 b'xfcfcSns. cnfc«k 
A SAC 2 b<7)1fu&A (Vdd-Vthrst+V 
k t c-V t h amp+AV) t%% 0 o£D> SAC 
2 bfcALActfuMA (Vdd-Vthrst+V 
k t c-V t h amp+AV) - (Vdd-Vthrs 
t+Vktc-Vt h amp) =AVA\ 7* 

- k p d vmsmc <fc q t * %m<D2>-m 

*l/!&WC65"f, kTC/AX©^lPy&t/\ 
[0 0 8 3] C©SAC 2 b©*fugfttjSCT> *^ 20 
Wfc7?VAca«A&SSAC2 a (=SAC 1 b) {4, 
nyf^C 1 , C 2*WiJtO*^o/cMiJ^V r e 
f + {AV • C 1 A (C 1 + C 2 ) } ©Sfugfcft^C 
X+7AS l«^T;}-7fcU 3>rA 
Ac i t±!H©«figft:t?fe«Saaig*^MttS 0 ^ 

LT> r-7yAX?M3^A7£2nTBIi2 cfr5© 

[0 0 8 4] 0^L*W]c¥A7hPv ? X^t 

£tlT^fcBii2 dC^SfgJII^XAyAS 3&SLT 30 
BsSfi^fcLTft^tl^.tt^T, X+7 + S3A'ff 

^-•ollTf « o is« WJ» 5 ^1 U c t » D S£ 
ftS. 

[0 0 8 5] ±f2«Hffi«M^ijft(?)fMtt- 

ma&a cnim&n^cDxim^wmi, s 

AT 1 ©h^yAX^Ml icfcSU-fey HA ±EOfi 
BMAaSAT 1 ©U-Ay h«{4£ffi7jA£«ffitfiST 

i^7A ;:titps£?n^fe©Aaa<, mniw^ffi 

AftHtoTAA ^©ff^ffiAIOT£A©H;:fri?i0 40 
fiAtSAtA 

[0086] u±mmc^, ^Lmtm^t^ 

7 7 7A *?yY/4%&mv$4% ypw& -ifo)*. 

7 h«{uA®^TI/^6DA\ kTC7 + X«A + y+7l/ 
& 7 h U AX 2 6 ffl/j $ ns i6s 7 >r 
[0 0 8 7] *ii©l3 0lI©fIWl4 

f*Mis«©n 3 mmmm^-mm^mmmm, 50 
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m 5 a*^tft^@f*Mis«©n 4 ©nfficm^ 

«£a$#fcB:IMM§£ftU A©!»tB§AA 
[0 0 8 8] C AS AC® 1 Stffg 2 ©Hffi^JMlA 
(A 7*h^*-FPD©y-f?7H4^';7 (« 

CC/ASA^A 7+ h-A+A-FPDcy-Ay ht* 1 7 

TL$ A £!AAay^7^-iig^gSt^?ft^© 
A\ 7 * h A+ A- K P D t Jffii LAc 7 + h- A+ A— K 

u -t 7 h m h ^ y ax * ito ifmmm& £ 0 

[0 0 8 9] B4tAA*^©H3©^ffi© 
MIA1A II 1 ©llffi©M^)IilSfc7 + h A+ A- K 

y-t7 v^vyy> ! 7,^M7^m^rc^^x$>^, ms 
4 vmmmmxiz, n 2 ©uss©^ 
mmmic 7 * v a+ k u -t 7 h ^ h ^ y ax * m 

A 7*h^*-KPDONSJf^ MOSSMW^ 

1 h 7 y Ax ? m 7 ©y-x, F W y^ LXWSM 

UVd dtg^nT^S. 

[0 0 9 0] cntiD, 84&tfB5m h^yA 
X^M 7 O^- ht/W yA;P©y -fe7 hfl^^Hlto'T 
St> h^yAX5M7*^ytS:Ds h^yAx^M 
y-X^LT*S*J±Vdd^7*h 
^AA-FPD©N§JltEPijp^AT, cn^U'fey h 

TSo -r*^^> 7* h^AA-KPDc^^yr^is 

5 y AA* y C t <fc D , 7 * h ^A A- K P D £ 
fife?) j» -T 5 y AA y -tr 7 h A^ C t ^ At S. f^o 
A, ^3Rtf^4©Hffi©MlAa, y^7?-Btri^ 

[0 0 9 1 ] Sfc> H5©H4©Hffi©ff»a, A-T 
'J 7«fg[5^C C D ?^7°©M0 Sy-fMccdf 
M$LLX^%,<DX\ MOS^-hMccd«Stffl<:J;D 
MOSA-hMc c d*A©A^y7^«#2A«g^ 
©W&gSfcllfrAC^A^o CAt^D, tfij 

[0 0 9 2] ^A *%B)5©®4 ©Hffi©ff^©fteil 
ft^e- Kt-QV^TlKWrS. 94 A 5 7 7 yyA^jSA 

S73?stLA, tMctD, y^75-Btr B i©s^fe©t 

t7 2-fW3ft^&<miU Mx.^1 0 ms e c AS 
0, jS^tOttM^SO. 5msecT'$5o 
[0093] Macfc^t, y^7?-S#§7Aftt,^§f> 

lAiotLS^o foA SACtfS^MLAAAA 

a\ hi ^ t c 6 m&v t c ^ t t>*v t 
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[0 0 9 4] JKT, C ©SI 4 ©Hfficm^ffi©*- F 
©ilfft^^T, 06 (A) t*L/cMc8-3VTM 
fttMHmrs.^0 (A) fft H 5 fc^-Mg^e 
a|WI-f?F^^LT£^„ftfc\ F-77772M7, M 
l~M3©H^«tB§LT£S„ Sf\ 7*h^*- 

m-TioMmmmSo m^x, Mosy-hM 

c cdOf+*;Wxr>^+M\ Mc c &<D?-Y 

t&s j; ^ ftH i ©sfu^M c c d ©y- bwmicmi 10 

So 

[0 0 9 5] C©m^h^yi/X^M5^yr« 
t, 06 (B) fc^fi^t, h^yy'X^M5*lb 
TMOSy-hMc c d<D~Ftt*V7 (TO tf(38S 

fciD, 06 (B) fc^f J;5fc, h7>yX$M5© 
*°fy^tiW»S<a^ MO S y- hM c c d 

[0 0 9 6] mf7*V?>(*-} t PV*V*y 

h y ^ 7 mt>m^ t s /ctt^m^^ff 20 

5o e©7t*«cj;v, 06 (C) fcHfrCgSftfc 

*t £ 3 7 * h k p d icmnmmn 

So MOSy-hMc c d^ v Hit|l 

7*§^it2©m ffilfctf V d d^EPtot 
S 0 ent^tK Mc c d*T^T7y^;J/©*{u& 

[0 0 9 7] cicaiT, yyyv^us^tytt 

St 16 (D) fc^fiSfc, MOSy-hMccd 
77'7 ^ M 5 £51 LTsfttU mill© y -v 7 T 1 30 

c cdfiDiTFt?JEb-&t)*nSo C©itLTT?/ct 

1 fctHft-rftfcf, 5 7 2 uywm^rc 
m*&tit%z.£ifx%% 0 

[0098] ens ■ecfi^T*^ nmos f e 

^tfnn pmos FETTfe^i«©5gi^f#e» 
nset^MMSo 

[0 0 9 9] 

mmmm kiiil/cJ;^^ *^tj;n«\ 40 
mmvy* v mt- ¥xmmcmmLxmn 
rem* 3 yfy^Mo s y- h a h ©n^t Me 

mznrcm^m^rcm^iiiti^mmLx/j 
X^yt^fttitzcticx*), J4%**y%5 
\zu^xy^Y9^t-Y(Dm^m^^x^rcm 
m^w\vrcmmramn d m& $ i^kr^ 
smmmmg&fc £ s 7 ^ f y 7 ^ 50 
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b , / A X* * y -b 7 x <d 1 \y * 9 7 y F J << X<d ^£ 
(kTc/^x^S) fc£^i$KfT3cfc!bv?^ en 
£<fc DaHMcflitH^Ml-fSe 

[0 1 0 0] S/c, *%Bi5tj:na\ ft^73©Hl©y 
* 7 ^-»?7* F K^3t«^Lfc«# 
S^73©®2«y^7^-BtrBl1?7* h^*-F 

tl/c/cft, ?V t 5 7 7 WJcDJAff^rcM 

[0 101] *«cj;nn u-t7 hfflh^y 
77 2 £ n 2 h 7 777 * £ m^&tv 

mwm?icm%®micBitwiLrcnf±£)\ e©« 
agM?t£i;s j; 5 t«jSLT^s/ci6, 7* h ? 

-Y*- F®ffi»J^ < f Sa)fc*ffiLT±tB©§«^ 

[0 1 ] ^anu©® 1 onfis«mi©-B*7>©tffi0 
egress,, 

[03] 02©ggP(7)^r77^;Vi:*#©^ij©1i? 

0TSSo 

[04] *%H^3©Hffi©^«©-B*©tf» 

mx&%o 

[05] »^4©Hffi©^.l©-B*©tf» 

[0 6 ] #mv>% 4 ©nfficmicffi©*- Kcsiff 
[0 7 ] mmmmzm-mmm-e&z , 

[08] ^*«@f*Mfig«©-M©-®^©tfffi0 

[0 9 ] mmfommoimmoi-mmftvm 
®mx&%o 

[Hi 0] &mwLco)nm&z>mivictz>cttt 
^tmxsb^o 

1 say 7 1-777 ^ 

2c, 2d SI K SI 2 ©l!ffi©ff7tl©Hf§ 

3 t^fc'cfctf/^X^y-fey 

4 7]<¥y7h777^ 

5 C D S 0g§ 

6 t# 

PD 7*h^*-K 

Ml U -fe 7 h h 7 7 7 X ^ 

M2 ft*Bffl*^Sh7^X^ (ffi^3» 

M3 ffi*ffl«W^Hh7yy'X^ (ffi7J#S) 

M5, M6 *#fe3MMh7yy'X^ (SIK S!2©« 

mm^vyyy^) 

M 7 7 * h *?4 *- F y -b 7 h h 7 y 7X 
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